Stalk cell formation in monolayers of Dictyostelium discoideum V12-M2.
Stalk cell formation in low-cell-density monolayers of Dictyostelium discoideum, strain V12-M2, occurs following the sequential addition of cyclic AMP and the differentiation-inducing factor (DIF). Both cyclic AMP and DIF are essential for the appearance of the prestalk-specific isozyme alkaline phosphatase-II, which suggests that both factors are necessary for prestalk cell formation. The available evidence suggests that the cyclic AMP requirement for stalk cell formation is mediated through the cell surface cyclic AMP receptor. However, stalk cell formation is inhibited by caffeine and this inhibition is reversed by the cell-permeable analogue 8-Br-cyclic AMP, which suggests in addition a possible involvement for elevated intracellular cyclic AMP concentrations in stalk cell formation. During in vivo development cells first become independent of cyclic AMP at the tipped aggregate stage, but the acquisition of cyclic AMP independence is advanced by several hours when cells are incubated in the presence of cyclic AMP for 2 hours. Cells do not become independent of DIF until the culmination stage of development, which suggests the possibility that DIF is required for the conversion of prestalk cells to stalk cells. There is an absolute requirement for DIF for stalk cell formation in low-density monolayers of prestalk cells but only part of population exhibits a requirement for cyclic AMP, which suggests that the prestalk cell population consists of two distinct cell types. Stalk cell formation from prespore cells is totally dependent on both cyclic AMP and DIF.(ABSTRACT TRUNCATED AT 250 WORDS)